Purification of carnitine palmitoyltransferase from heart mitochondria by hydrophobic affinity chromatography.
Carnitine palmitoyltransferase II of rat heart mitochondria was purified to homogeneity by a rapid method exploiting the hydrophobic nature of the protein. The method involves solubilization of mitochondrial membrane proteins by detergents and subsequent fractionation by hydrophobic affinity chromatography. Sepharose, cross-linked via a primary amino group of 1,omega-diaminoalkane, 4-aminobutyric acid, 6-aminocaproic acid, or 6-aminohexanol, was found to reversibly bind carnitine palmitoyltransferase under nondenaturing conditions. A homologous series of n-alkyl-agarose resins with n = 2 to 8 and phenyl-Sepharose were also found to reversibly bind the enzyme. Alkyl-Superose, phenyl-Superose, and Superose 12 chromatographies were also very useful in fractionating the enzyme. Successive chromatography on three or four hydrophobic columns yielded a highly pure enzyme preparation. The purified preparation appeared as one major protein band on polyacrylamide electrophoresis gels in the presence of sodium dodecyl sulfate (M(r) 68,000). The isolated enzyme had significant activity (sp act = 15.0 mumol/min/mg protein when 80 microM palmitoyl-CoA and 20 mM carnitine were used as substrates). Antibodies against this protein recognized (in immunoblots) one major protein band in crude preparations of rat heart mitochondria (M(r) 68,000), indistinguishable from purified carnitine palmitoyltransferase II. L-Palmitoylcarnitine (0.1 mM) and coenzyme A (0.1 mM), products of the enzyme-catalyzed reaction, inhibited carnitine palmitoyltransferase activity 66 and 71%, respectively. D-Palmitoylcarnitine (0.1 mM), however, did not inhibit the activity. Malonyl-CoA, a specific inhibitor of membrane-bound carnitine palmitoyltransferase I, did not show significant inhibition.